Objective: To determine whether trypan blue staining facilitates epiretinal membrane (ERM) removal in proliferative vitreoretinopathy.
Results: In all patients, intraoperative staining of ERMs with trypan blue was found to be a useful adjunct, since the dye consistently improved direct visualization and delineation of ERMs and facilitated ERM removal. A clear contrast was created between the stained ERMs and the nonstaining, underlying retina. Electron microscopy showed that only ERM tissue was removed. No adverse reactions related to the use of the dye were observed up to 3 months after surgery.
Conclusions: Trypan blue may be an important new tool in the surgical management of proliferative vitreoretinopathy, since it may allow a more complete and safer ERM removal.
Arch Ophthalmol. 2002; 120:141-144 P ROLIFERATIVE vitreoretinopathy (PVR) is characterized by the proliferation and contraction of nonvascular epiretinal membranes (ERMs) at the retinal-vitreous interface after rhegmatogenous retinal detachment. It is the most common cause of failure of rhegmatogenous retinal detachment surgery, with recurrent retinal detachment occurring in 5% to 10% of eyes. 1 Although long-acting gases and silicone oil as tamponading agents have improved the outcome of PVR surgery, incomplete removal or ERMs during the first surgery may be a major cause of recurrent PVR with redetachment of the retina. Better visibility and delineation of the ERMs during PVR surgery may result in a more complete ERM removal and a higher rate of long-term retinal reattachment. 2 The purpose of our study was to evaluate whether trypan blue staining facilitates visualization and delineation of ERMs, allowing a more complete ERM removal in PVR surgery.
RESULTS
After "complete" ERM removal, the injection of the dye resulted in light blue staining of previously poorly visible or invisible residual PVR membranes in all patients. Stained ERMs were well delineated and showed a clear contrast with the nonstaining retina (Figure 1 and Figure 2) . In all patients, the best-corrected visual acuity returned to preoperative values within 10 days after surgery and showed slow improvement up to 3 months after surgery. No residual staining of posterior segment tissues was observed at the first day after surgery, and no adverse reactions related to the dye were detected up to 3 months after surgery.
With transmission electron microscopy, excised tissues were found to be ERMs containing fibrous astrocytes and cells derived from the retinal pigment epithelium (Figure 3) . No internal limiting membrane or other retinal tissue elements could be detected in our specimens. Trypan blue staining particles could not be visualized with light or electron microscopy. 
CLINICAL SCIENCES

COMMENT
The completeness of removal of tractional membranes is one of the most important prognostic factors influencing the outcome of PVR surgery. 4 However, ERMs are often poorly visible because of their transparency, and a mild sheen or atypical wrinkling of the underlying retina may be the only indirect clue of their presence. When ERMs are visible, their actual extent may be much greater than that expected from their ophthalmoscopic aspect.
Recently, trypan blue staining of the anterior lens capsule was introduced to facilitate the capsulorrhexis during phacoemulsification procedures in the absence of a red fundus reflex. 5 To our knowledge, no adverse effects have been reported after the intraocular use of the dye. We therefore speculated that trypan blue could have a use in posterior segment surgery.
Before our clinical study was conducted, the biocompatibility of 0.06% trypan blue was evaluated in vitro by an independent laboratory (BioScan, Laboratory for Medi- 
PATIENTS AND METHODS
The study was approved by an institutional review board of the University of Leuven, Leuven, Belgium. Ten patients were enrolled (Table) . All patients had advanced PVR (stage C3 and more) after rhegmatogenous retinal detachment or complicated posterior segment surgery, and all agreed to the study by informed consent. In each patient, ERM peeling was performed, until no residual membranes could be clearly observed under wideangle viewing conditions (Zeiss operating microscope with EIBOS wide-angle viewing system; Zeiss; Weesp, the Netherlands). A complete fluid-air exchange was then performed, and 0.5 mL of 0.06% trypan blue in a sodium phosphate buffer (VisionBlue; Dutch Ophthalmic Research Center, Zuidland, the Netherlands) was injected in the vitreous cavity close to the retinal surface through a blunt-tipped needle. The eye was rotated in different directions to disperse the dye over the peripheral retinal surface. After 1 minute, all excess dye was carefully removed with a back-flush needle and air was exchanged with fluid.
Removed ERM membranes were immediately fixed in 2.5% glutaraldehyde-0.1M phosphate buffer. After postfixation in 1% osmium tetroxide-0.1M phosphate buffer, the specimens were processed for routine transmission electron microscopy.
All patients were examined at days 1, 2, 3, 10, and 21 after surgery, and then at 2-to 4-week intervals.
(REPRINTED) ARCH OPHTHALMOL / VOL 120, FEB 2002 WWW.ARCHOPHTHALMOL.COM 142 cal Device Evaluation, Bilthoven, the Netherlands): cytotoxicity, extract, 24-hour end-point dilution tests were conducted according to the International Standardization Organization (ISO) 10993 and European Norm (EN) 30993 (H. W. B. Jansen, PhD, unpublished data, 2000). Retinal tissue changes after long-term exposure to trypan blue were also evaluated in an in vivo rabbit model. In that study, no tissue changes were detected with light and electron microscopy after continuous exposure of 0.06% trypan blue to the retina for 1 month, whereas high concentrations of the dye were associated with tissue changes in the inferior retinal quadrant. 6 In the present study, trypan blue was found to create a useful contrast between the ERM and the nonstaining retina, thereby clearly delineating the extent of the ERM. This enabled a more complete removal of the ERMs, since ERMs that were unsuspected before injection of the dye were clearly visualized. Because the margins of the membranes were better delineated, the risk of inadvertent damage to the retina was also minimized.
Trypan blue was particularly useful in visualizing ERMs in long-standing and/or recurrent PVR. In contrast, in cases of early PVR with a majority of fresh, immature membranes, the density of trypan blue staining of the ERMs was found to be highly variable. Trypan blue also proved to be a helpful tool to assess whether the retinal surface was completely free of membranes at the time of silicone oil removal. During this procedure, trypan blue was applied to the retina after aspiration of the oil. The absence of staining of the retina at this stage supported our decision that silicone oil removal was safe to perform.
Recently, we also detected that trypan blue and indocyanine green may have complementary staining proper- 
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